I N T R O D U C T I O N
In the last decades in Brazil, changes in lifestyle, economic, social, and demographic conditions promoted changes in diet and level of physical activity that affected people's health negatively. These changes are associated with the growing prevalence of obesity and Chronic NonCommunicable Diseases (NCD) 1, 2 .
The need of understanding the association between diet and NCD led to the development and continuous improvement of dietary indices. In Brazil, Previdelli et al. 3 , used the Brazilian Food Guide 4 to propose the Brazilian Healthy Eating Index-Revised (BHEI-R), which resulted in the adaptation of the North American Healthy Eating Index (HEI) to the Brazilian Population 5 .
Like the Healthy Eating Index 5 revised in 2005, the BHEI-R includes the foods and nutrients that are most likely to promote health and prevent disease. The BHEI-R also approaches dietary factors that are considered unhealthy, allowing their association with socioeconomic, demographic, anthropometric, and lifestyle components; and health-related outcomes.
The Brazilian Healthy Eating Index-Revised 3 estimates dietary adequacy and detects changes in dietary patterns; it considers the recommendations for a healthy diet taking into account the Brazilian dietary characteristics and allows the dietary assessment and monitoring of individuals and populations. This index classifies individuals into dietary categories by grouping them into similar segments. The purpose is to investigate possible associations with other factors and to identify population groups that are at risk of consuming a diet inadequate in a given nutrient or food group.
The objective of this study was to analyze the dietary quality of adults living in the urban region of Cuiabá (MT), Brazil and identify possible associated factors using the BHEI-R adapted for the Brazilian population.
M E T H O D S

Study design and population
This cross-sectional study included 195 adults of both genders aged 20 to 50 years from the urban area of Cuiabá (MT) 6 . A secondary analysis was done of their food intake data, collected by a Food Frequency Questionnaire (FFQ). The sample size was calculated as recommended by Willett et al. 7 .
The study participants were selected from a sample of participants of a population-based study that investigated the prevalence of hypertension in the city of Cuiabá (MT), in 2003-2004 8 . The present study used cluster sampling in three phases. Stratification was proportional to the density of each urban region of Cuiabá (MT). More details about the sampling method can be found elsewhere 8 . Data were collected from July to September 2007 through personal interviews and anthropometric assessments done at the participants' homes.
Measurement procedures
The participants' race/skin color was selfreported and classified as recommended by the Instituto Brasileiro de Geografia e Estatística 9 (IBGE, Brazilian Institute of Geography and Statistics). Age was recorded in years. The individual's and household head's education levels were also classified as recommended by IBGE 10 . The socioeconomic level was categorized as recommended by the Associação Brasileira de Empresas de Pesquisa 11 (ABEP, Brazilian Association of Survey Companies).
The participants were also classified as active or inactive depending on how much leisure physical activity they had practiced weekly in the month that preceded the interview; other classifications included smoking status (smokers, nonsmokers, or ex-smokers); and consumption of alcoholic beverages based on their consumption in the two weeks that preceded the interview (consumers, non-consumers). More details on their lifestyle-related variables are available elsewhere 12 .
Anthropometric and body composition assessments
Weight; height; and waist, and hip circumferences were measured as recommended by the literature 13, 14 . Weight was determined by a body composition analyzer of the brand Tanita, model UM 080, with 150.0kg capacity and 0.1kg accuracy. This same analyzer was used for determining percentage of body fat. Except for weight, anthropometric measurements were taken twice and the final measurement was given by calculating the means. Nutritional status was classified according to Body Mass Index (BMI), given by dividing the weight by the square of the height. BMI, waist circumference, and Waist-to-Hip Ratio (WHR) were categorized according to the cut-off points recommended by the World Health Organization 15 . Percentage of body fat was categorized according to the cut-off points proposed by Gibson 16 .
Food consumption
Habitual food intake data were collected by a semiquantitative FFQ. The said FFQ contained 81 food items divided into food groups. Three standard serving sizes and eight intake frequency options, from three times per day to rarely or never, were available for each item. This study investigated 75 food items, leaving out those whose main components had already been reflected by other items.
The intake frequencies reported in the FFQ were converted into daily frequencies and a value of 1.0 was attributed to a once-daily consumption. Proportional values were used for the other frequency options. The mean daily intake of each food item was calculated by multiplying the daily frequency by the amount consumed.
The energy and nutrient contents of the diet were determined by the software Nutwin 17 , which uses the United States Department of Agriculture (USDA) food composition table. The food groups were grouped according to the groups in the Brazilian Food Guide 4 . The preparations that contained more than one food group, such as sandwiches, pizzas, stuffed pasta, and other mixtures, were divided into their individual components, which were then classified in the corresponding groups. The nutrients and dietary information of foods that were not found in the program's database were collected from the Nutrition Data System for Research (NDSR) 18 and from the Tabela Brasileira de Composição de Alimentos (TACO, Brazilian Food Composition Table) 19 .
Diet quality assessment
The Brazilian Healthy Eating Index-Revised 3 was used for assessing diet quality. Originally, this index consisted of points given to twelve components that characterize different dietary aspects: nine components are food groups; two are nutrients (sodium and saturated fat); and one is the energy percentage of the diet coming from Solid Fats, Alcoholic beverages, and Added Sugar (SoFAAS). The score attributed to the food group components included the number of servings recommended by the Brazilian Food Guide 4 for a 2,000kcal diet.
The item "Whole Grains" in the BHEI-R was not used in the present study because the study FFQ does not distinguish between grain types. Therefore, 10 points were attributed to three 1,000kcal grain servings as a criterion for the maximum score in the item "Total Grains". Hence, the BHEI-R in this study consists of points stemming from eleven components.
The total Brazilian Healthy Eating IndexRevised score is 100 points. High scores indicate that the diet is close to ideal, while low scores indicate that the diet is far from ideal.
Statistical analysis
The total and component Brazilian Healthy Eating Index-Revised scores were analyzed as continuous variables. Additionally, the total scores were categorized into quartiles. The continuous variables were expressed as means, standard deviation, and 95% Confidence Interval (95%CI) and the categorical variables as proportion (%) and respective 95%CI. The Kolmogorov-Smirnov test was used for determining the distribution symmetry of the continuous variables. The nonparametric variable means were compared by the Mann-Whitney test (p<0.05).
The bivariate analysis used the prevalence ratio and the 95%CI to investigate possible associations between the independent variables (gender, age, participant's education level, household head education level, social class, marital status, skin color, leisure physical activity status, smoking status, alcohol intake status, BMI, percentage of body fat, waist-to-hip ratio, and waist circumference) and the response variable (high BHEI-R). The variables with p value ≤0.20 in the bivariate analysis were included in the Poisson regression. The significance level was set at 5% (p≤0.05).
Brazilian Healthy Eating Index-Revised scores above the third quartile were considered high. The independent variables were included simultaneously in the Poisson regression model. 
Ethical aspects
R E S U L T S
A total of 195 adults were assessed; of these, 51% were females, 58% were aged 30 years or more, 80% were not Caucasians, 55% were from the social classes A and B, 54% were single, 74% were from household whose head had more than 8 years of formal education, and 52% were overweight or obese ( Table 1 ).
The mean Brazilian Healthy Eating Index-Revised score was 75.2 points (95%CI=74.2-76.1), and the mean scores of women and men differed significantly (76.1 and 74.2; p=0.03). Table 2 shows that men obtained higher scores for the food groups oils, nuts, and fish oil (9.4 and 8.9; p=0.02), while women obtained higher scores for whole fruits (4.7 and 4.2; p<0.01) and sodium (2.9 and 1.9; p<0.01). Table 2 shows that the participants aged 30 or older had higher total BHEI-R scores (76.4 and 73,6; p<0.01), and they had higher scores for the components whole fruit (4.7 and 4.2; p<0.01), saturated fat (9.0 and 8.5; p<0.01); and Poisson regression between high BHEI-R and the independent variables showed that only the sociodemographic variables were associated with high BHEI-R scores. Women were twice as likely to have a high BHEI-R (Oddes Ratio-OR=2.00; 95%CI=1.08-3.69). Other factors associated with high BHEI-R were age ≥30 years (OR=2.07; 95%CI=1.09-3.93) and belonging to a household whose head had 8 years or more of formal education (OR=2.21; 95%CI=1.07-4.92), regardless of other factors (Table 4) .
D I S C U S S I O N
In the sample of adults evaluated in Cuiabá (MT) the participants with better diets were women, individuals aged 30 years or more, and individuals whose household heads had at least Gibson cut-off points 16 . BMI: Body Mass Index.
8 years of formal education. Analysis of the BHEI-R components shows that the consumption of fruits and non-starchy vegetables was close to the recommended intakes, but the consumption of sodium was high, and the consumption of milk and dairy products was low.
There are no other Brazilian studies that use the BHEI-R in adults. However, comparison of studies that use the HEI-2005 and BHEI-R is possible because the two indices are similar.
Results similar to those of the present study were found by other studies done in Brazil and elsewhere, that is, different HEI scores between genders, age groups, and education level of the household head 21, 22 . Gender, age group, and education level are determinants of food habits since they influence an individual's decision to adopt protective or risk behaviors concordant with the cultural standards of his group. People become more health aware as they age, which may have a positive influence on diet quality, contributing to better food choices. Regarding education level, the observed association may be explained by the relationship between low education level and low income, and by lower access to nutrition information 23, 24 .
The use of a Food Frequency Questionaire for collecting dietary data may have affected the scores of some BHEI-R components because the main limitations of this method are its predefined food list and its dependence on the participants' understanding and memory 25 . However, the FFQ reflects the usual intake, which minimizes intraindividual variability, contrary to the 24-hour Recall (R24h) or the food record.
The mean Brazilian Healthy Eating IndexRevised scores found by the present study, 74.2 for men and 76.1 for women, was greater than those found for North American adults, which varied from 52.6 to 65.4 points 26, 27 . In a study conducted by Pires 28 with 204 individuals from both genders and aged 18 to 79 years participating in a population-based study in the municipality of São Paulo, the mean BHEI-R was 64.0 points for men and 65.4 points for women. The mean BHEI-R scores found by the present study may have been overestimated because of the method used for collecting dietary data. According to the literature, the mean HEI score tends to be overestimated when the FFQ is used, contrary to the R 24h 29 .
In the present study, the mean score of the group meats, eggs, and legumes was close to 10 points for both genders. Similar results were seen in adults from São Paulo (SP) 28 . The consumption of meats in Brazil has been increasing according to the food acquisition per household data published by the Pesquisa de Orçamento Familiar (POF, Family Budget Surveys) 30 that show that between 2002/2003 and 2008/ 2009 , the percentage of household expenditure on meats, including organ meats and fish, increased from 18.3% to 21.9% of the total food expenditures. The trend of high meat, eggs and legumes consumption has also been observed abroad 26 . Another factor that may justify the high scores for this group is the fact that HEI-2005 and BHEI-R add legumes to the groups of meats and eggs, resulting in an overestimation of protein intake.
The intake of whole fruits, total fruits, total vegetables, dark green and orange vegetables and legumes was high, contrary to literature data [26] [27] [28] . It is possible that the use of a FFQ to collect dietary data contributed to the overestimated consumption of these items. Data from POF 2008/ 2009 30 show that less than 10.0% of the Brazilian population reaches the recommended intakes for fruits and non-starchy vegetables. Data from Vigitel 31 show that the frequency of regular consumption of fruit and non-starchy vegetables was 29.9% of the adult population, being lower in men (24.7%) than in women (34.4) . The study also shows that the consumption of fruits and non-starchy vegetables of both genders increase with age and education level.
The estimated scores for the group milk and dairy products in this study (4.49) were comparable to the results obtained by a study in another country 32 . In Brazil, Morimoto et al. Determining sodium intake is challenging because it is hard to measure the amount of sodium added to foods, so the reported intake is inaccurate. Sodium intake was high in this study; both genders had a low score, especially males. These scores are lower than the mean scores found by other studies done in Brazil and abroad 26, 28, 33 . According to the POF 2008-2009 30 data, 88.7% of men and 69.7% of women aged 19 to 59 years consumed too much sodium daily (>2300mg/day), and most of the sodium came from processed foods.
Many studies associate high sodium intake with the development of chronic diseases and indicate that if individuals aged 25 to 55 years reduced their daily sodium intake by 1300mg, their systolic blood pressure would drop by 5mmHg and the prevalence of high blood pressure would drop by 20.0%. Low sodium intake could also reduce stroke (14.0%) and coronary artery (9.0%) mortalities worldwide 34 . The population-based sample that gave rise to this study sample had a high prevalence of high blood pressure (28.3%), and the prevalence was higher in males (33.5%) than in females (23.5%) 8 .
One of the limitations of the present study is its cross-sectional design because it is not possible to infer relationships of causality. However, it is possible to explore the factors associated with diet quality. Another limitation is the possible low FFQ accuracy, not only because its number of food items is limited, but also because it usually overestimates food intake, which is also influenced by recall bias.
On the other hand, a positive aspect of the study was the way the sample was selected, since the selection was based on a populationbased study, which contributed to its internal validity. This study is original in this region, and its results show that the diet quality of the participants is not ideal, especially with respect to sodium intake. Therefore, monitoring and surveillance are necessary, given the high prevalence of high blood pressure in the study municipality.
C O N C L U S I O N
The mean Brazilian Healthy Eating IndexRevised scores found by the present study were higher than those found by other Brazilian and foreign studies. Sodium presented the most inappropriate intake pattern. Better diet quality was directly associated with higher age, being female, and belonging to a household whose head had a higher education level. Possible result errors can be minimized by future studies by using methods other than the FFQ for collecting food intake data, especially methods that do not rely on the memory of the participants.
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